Abstract: The title compound, C 17 H 32 NO 4 I·H 2 O, is chiral molecule with seven stereogenic centres. The absolute confi guration was assigned from the synthesis and confi rmed by the structure determination. The central six-membered ring of the indolizine moiety and 1,4-dioxane ring adopt a chair conformation, with two atoms displaced by -0.530(3), 0.712(3) and -0.631(2), 0.602(2) Å, respectively, from the plane of the other four atoms. The conformation of the pyrrolidine ring is close to that of a envelope, with the fl ap atom displaced by -0.600(3) Å from the plane through the remaining four atoms. The electron structure was calculated by the semiempirical quantum chemistry method PM3. The crystal structure of compound is stabilized by O-H···I and O-H···O hydrogen bonds.
Crystal, molecular and electron structure of (2R,3R,4aS,5S,7R,10aS,10bS)-5-ethyl-2,3-dimethoxy-2,3,7-trimethyl-decahydro-2H- [1, 4] 
dioxino[2,3-g]indolizin-7-ium iodide hydrate Introduction
Heterocycles are involved in a wide range of biologically important chemical reactions in living organisms. One group of heterocycles, indolizines, has received much scientifi c attention during the recent years. Indolizine derivatives have been found to possess a variety of biological activities such as anti bacterial, anti infl ammatory, anti viral, (Nash et al., 1988; Molyneux and James, 1982; Medda et al., 2003) , anti-HIV (Ruprecht et al., 1989) and anti tumor (Pearson and Guo, 2001) . They have also shown to be calcium entry blockers (Gupta et al., 2003) and potent anti oxidants inhibiting lipid peroxidation in vitro (Teklu et al., 2005) . As such, indolizines are important synthetic targets in view of developing new pharmaceuticals for the treatment of cardiovascular diseases (Gubin et al., 1992) . Due to the diverse properties of indolizine derivatives, the crystal and molecular structure of the title compound ( Fig. 1) , has been determined as part of our study of the conformational changes caused by different substituents at various positions on the indolizine ring system.
Experimental
The title compound (2R,3R,4aS,5S,7R,10aS,10bS)-5-ethyl-2,3-dimeth oxy-2,3,7-trimethyl-decahydro-2H-[1,4]dioxino[2,3-g]indolizin-7-ium iodide hydrate was prepared according to a standard protocol described in literature (Šafář et al., 2012) .
Geometry
All estimated standard deviations (esds) (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defi ned by crystal symmetry.
Refi nement
Refi nement of F 2 against all refl ections. The weighted R-factor wR and goodness of fi t S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of refl ections for refi nement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger. All H atoms were positioned with idealized geometry using a riding model with C-H distances are in the range 0.93-0.98 Å and O-H distance 0.85 Å and U iso set at 1.5U eq of the parent atom. The U iso (H) values were set at 1.2 U eq (C-aromatic) or 1.5 U eq (C-methyl). An absolute structure was established using anomalous dispersion effects; 1033 Friedel pairs were not merged.
Data collection
Crystal data and conditions of data collection and refi nement are reported in Tab. (Sheldrick, 2008 ); program(s) used to refi ne structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2001) ; software used to prepare material for publication: enCIFer (Allen et al., 2004) and PLATON (Spek, 2009) , WinGX (Farrugia, 1999) .
Results and Discussion
The absolute confi guration is known from the synthesis and has been established without ambiguity from the anomalous dispersion of the I atom [absolute structure parameter -0.03(4) (Flack, 1983) ]. The molecular geometry and the atom-numbering scheme of the title compound is shown in Fig. 2 . The geometric parameters are in Tab. 2 and Tab. 3. The electron structure of the title compound was calculated by the semiempirical quantum chemistry method PM3, (Stewart, 2012) . The net charges on the individual atoms and the values of Wiberg bond indices I w (Wiberg, 1968) are given in Tab. 5. The expected stereochemistry of atoms N1, C5, C6, C7, C8, C12 and C13 was confi rmed as R, S, S, S, S, Tab. 1. Experimental details. R and R, respectively (Fig. 2) . The central piperidine and 1,4-dioxane rings are not planar and adopt a chair conformation with a Cremer-Pople puckering amplitude (Q) of 0.550(3) Å and 0.544(3) Å, respectively; orientation angles θ, ϕ of 14.5(3) and 158.9(4)° for piperidine ring, 3.1(3) and 346.0(5)° for 1,4-dioxane rings, respectively (Cremer, Pople, 1975) . A calculation of least-squares planes shows that these rings are puckered in such a manner that the four atoms C5, C6, C8, C9 and C6, C7, C12, C13 are coplanar to within 0.022(2) Å, while atoms N1, C7 and O1, O4 are displaced from this plane on opposite sides, with out-of-plane displacements of -0.530(3), 0.712(2) and -0.631(2), 0.602(2) Å, respectively. The pyrrolidine ring attached to the indolizine ring system has envelope conformation, with atom N1 on the fl ap. The maximum deviation from planarity for N1 is -0.600 (3) Å. The dihedral angles between the plane of the four atoms C2, C3, C4 and C5 of pyrrolidine ring and the planes of the four atoms C5, C6, C8, C9 of piperidine ring and C6, C7, C12, C13 of 1,4-dioxane ring are 71.4(1) distributed over the whole molecule. These results of PM3 calculations are in a good agreement with the experimental values of bond lengths found by X-ray structure analysis (Tab. 5). showing the atom labelling scheme. Displacement ellipsoids are drawn at the 50 % probability level (Brandenburg, 2001 ).
